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Facts of the Accident
96-06
Atlantic Southeast Airlines, Inc.
Embraer EMB-120RT, N256AS
1989
Empresa Brasileira de Aeronautica S. A.
Hamilton Standard propeller blades
08/21/95
1253
Carrollton, Ga.
USA
IFR
8
13
N
Y

In-flight fatigue fracture and separation of a propeller
blade resulting in distortion of the left engine nacelle,
causing excessive drag, loss of wing lift, and reduced
directional control of the airplane.

Hamilton Standard's and the FAA's failure to require
recurrent on-wing ultrasonic inspections for the affected
propellers.

Overcast cloud ceiling contributed to the severity of the
accident.

3

2

1

26
NTSB/AAR-96/06
113

Day

529

Atlanta, GA
Gulfport, MS

The aircraft made an off-airport forced landing near
Carrollton, Georgia. The flight crew advised air traffic
control (ATC) that they had experienced an emergency
involving the left engine while climbing through 18, 000
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feet. The airplane hit trees and crashed about 4 to 5 miles
southeast of the West Georgia Regional Airport. The
airplane broke apart during the crash sequence, and a
ground fire erupted. Post crash inspection revealed one
fractured propeller blade on the left engine gear box
assembly.
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Abstract:

This report explains the accident involving Atlantic Southeast Airlines flight 529, an EMB-120RT airplane, which
experienced the loss of a propeller blade and crashed during an emergency landing near Carrollton, Georgia, on August
21, 1995. Safety issues in the report focused on manufacturer engineering practices, propeller blade maintenance repair,
propeller testing and inspection procedures, the relaying of emergency information by air traffic controllers, crew
resource management training, and the design of crash axes carried in aircraft. Recommendations concerning these
issues were made to the Federal Aviation Administration.
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Executive Summary

On August 21, 1995, about 1253 eastern daylight time, an Empresa Brasileira de Aeronautica S. A. (Embraer) EMB-
120RT, N256AS, airplane operated by Atlantic Southeast Airlines Inc., (ASA) as ASE flight 529, experienced the loss
of a propeller blade from the left engine propeller while climbing through 18,100 feet. The airplane then crashed during
an emergency landing near Carrollton, Georgia, about 31 minutes after departing the Atlanta Hartsfield International
Airport, Atlanta, Georgia. The flight was a scheduled passenger flight from Atlanta to Gulfport, Mississippi, carrying 26
passengers and a crew of 3, operating according to instrument flight rules, under the provisions of Title 14 Code of
Federal Regulations Part 135. The flightcrew declared an emergency and initially attempted to return to Atlanta. The
flightcrew then advised that they were unable to maintain altitude and were vectored by air traffic control toward the
West Georgia Regional Airport, Carrollton, Georgia, for an emergency landing. The airplane continued its descent and
was destroyed by ground impact forces and postcrash fire. The captain and four passengers sustained fatal injuries.
Three other passengers died of injuries in the following 30 days. The first officer, the flight attendant, and 11 passengers
sustained serious injuries, and the remaining 8 passengers sustained minor injuries.

The National Transportation Safety Board determines that the probable cause of this accident was the in-flight fatigue
fracture and separation of a propeller blade resulting in distortion of the left engine nacelle, causing excessive drag, loss
of wing lift, and reduced directional control of the airplane. The fracture was caused by a fatigue crack from multiple
corrosion pits that were not discovered by Hamilton Standard because of inadequate and ineffective corporate inspection
and repair techniques, training, documentation, and communications.

Contributing to the accident was Hamilton Standard's and the Federal Aviation Administration's failure to require
recurrent on-wing ultrasonic inspections for the affected propellers.

Contributing to the severity of the accident was the overcast cloud ceiling at the accident site.

Safety issues in the report focused on manufacturer engineering practices, propeller blade maintenance repair, propeller
testing and inspection procedures, the relaying of emergency information by air traffic controllers, crew resource
management training, and the design of crash axes carried in aircraft. Recommendations concerning these issues were
made to the Federal Aviation Administration.
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1. Factual Information
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1.1 History of Flight

On August 21, 1995, about 12531 eastern daylight time, an Empresa Brasileira de Aeronautica S.A. (Embraer) EMB-
120RT, N256AS, airplane operated by Atlantic Southeast Airlines Inc., (ASA2) as ASE3 flight 529,4 experienced the
loss of a propeller blade from the left engine propeller while climbing through 18,100 feet. The airplane then crashed
during an emergency landing near Carrollton, Georgia, about 31 minutes after departing the Atlanta Hartsfield
International Airport (ATL), Atlanta, Georgia. The flight was a scheduled passenger flight from ATL to Gulfport,
Mississippi (GPT), carrying 26 passengers and a crew of 3, operating according to instrument flight rules (IFR), under
the provisions of Title 14 Code of Federal Regulations (CFR) Part 135. The flightcrew declared an emergency and
initially attempted to return to Atlanta. The flightcrew then advised air traffic control (ATC) that they were unable to
maintain altitude and were vectored toward the West Georgia Regional Airport (CTJ), Carrollton, Georgia, for an
emergency landing. The airplane continued its descent, passed through some trees, and was destroyed by impact forces
with the ground and postcrash fire. The captain and four passengers sustained fatal injuries. Three other passengers died
of injuries in the following 30 days. The first officer, the flight attendant, and 11 passengers sustained serious injuries,5
and the remaining 8 passengers sustained minor injuries.

On August 21, 1995, the accident flightcrew began a 2-day trip at Macon, Georgia (MCN). They operated the accident
airplane, N256AS, as flight ASE 211 from MCN to ATL. A jump seat rider, an ASA captain, reported that the flight was
uneventful and that the crew appeared to be rested and in a relaxed mood during the flight.

In ATL, the captain remained in the airplane on the ground to receive the ATC clearance; the first officer deplaned and
remained in the immediate area. The accident flight, ASE 529, was cleared IFR from ATL to GPT via the Atlanta 4
departure and flight planned route at flight level 240.6 The estimated flight time was 1 hour and 26 minutes. The ASA
EMB-120 load manifest prepared by the first officer recorded 26 passengers, 3 crewmembers, 724 pounds of cargo, and
2,700 pounds of fuel for departure.

ASE 529 taxied from the ramp area at 1210 and was airborne at 1223. At 1236, the first officer reported to the west
departure sector of the Atlanta air route traffic control center (Atlanta Center) that they were climbing past 13,000 feet.
About 1242, following several intermediate climb clearances, the controller issued a clearance to climb and maintain
flight level 240, which the flightcrew acknowledged.

The flight data recorder (FDR) and the cockpit voice recorder (CVVR) data? indicated that at 1243:25, while climbing
through 18,100 feet at 160 knots indicated airspeed (KIAS), several thuds could be heard from the cockpit, and the
torque on the left engine decreased to zero. The airplane then rolled to the left, pitched down, and subsequently started to
descend. Immediately thereafter, the FDR shows numerous flight control inputs consistent with an attempt to counteract
the flightpath deviations; however, the airplane attitude decreased to about 9 degrees nose low, and the airplane began a
descent rate that progressed to about 5,500 feet per minute (fpm). The captain said, "I can't hold this thing," then "help
me hold it." At 1244:26, the first officer declared an emergency with Atlanta Center and stated, "we've had an engine
failure." Atlanta Center cleared ASE 529 direct to the Atlanta airport.

According to data from the FDR and CVR, airspeed and descent rate changes continued and were accompanied by
abrupt excursions in vertical and lateral acceleration values. At 1245:46, the CVVR revealed that the first officer informed
the flight attendant that they had experienced an engine failure, had declared an emergency and were returning to ATL,
and he told her to brief the passengers. At 1246:13, the first officer stated, "we're going to need to keep descending, we
need an airport quick and uh, roll the trucks and everything for us." The controller provided the flightcrew with heading
information to CTJ. The flightcrew applied various combinations of flight control inputs and power on the right engine,
partially stabilizing the airplane descent rate to between 1,000 and 2,000 fpm and the airspeed to between 153 and 175
knots indicated airspeed (KIAS).

The Atlanta Center controller lost ASE 529's transponder code from radar when the airplane descended through 4,500
feet. About 1250, he instructed the flightcrew to contact Atlanta approach control. The flightcrew contacted Atlanta
approach and requested the localizer frequency and vectors for the West Georgia Regional Airport. The controller issued
the localizer frequency. The flightcrew acknowledged and then requested vectors for a visual approach. The controller
verified the altitude of the airplane and that the flight was in visual flight rules (VFR) conditions and said, "fly heading
zero four zero...airport's at your about 10 o'clock six miles...." At 1251:47, ASE 529 acknowledged, "zero four zero ASE
529." This transmission was the last one received by the approach controller from the accident flight. After 1251:30,
airspeed steadily decreased from 168 KIAS to about 120 KIAS. FDR and CVR information indicated that the landing
gear and flaps remained retracted. CVR sounds indicated that the first ground impact occurred about 1252:45.

In postcrash interviews, survivors indicated that during the climbout, they heard a loud sound and felt the airplane
shudder. They also indicated that two or three blades from the left propeller were wedged against the front of the wing.
The flight attendant said that she looked out the left side of the aircraft and observed, "a mangled piece of machinery
where the propeller and the front part of the cowling was." Other passengers observed the propeller displaced outboard
from its original position on the engine (see Figure 1). The flight attendant stated that after the first officer notified her
of the flight's emergency return to ATL (at 1245:46), she prepared the cabin for an emergency landing and evacuation.
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She stated that she had no further dialogue with the flightcrew.

Figure 1.--Propeller installation - left wing.

Investigators found the left engine propeller assembly early in the ground debris path. The propeller hub contained three
complete blades and about 1 foot of the inboard end of the fourth blade protruding from the hub. The remainder of the
fourth blade was not at the accident site. (See Section 1.12 for more wreckage information.)

The accident took place in daylight visual conditions. The crash site was located at 33 degrees, 34', 50.5" north latitude
and 85 degrees, 12', 51.2" west longitude. A topographical map indicated that the elevation of the site was 1,100 feet

above sea level.
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1.2 Injuries to Persons

Injuries Flightcrew Cabincrew Passengers Other Total

Fatal 1 0 7 0 g
Serious 1 1 118 0 13
Minor 0 0 8 0 8
None

o
o
(e
o
o

Total 2 1 26 0 29

80ne passenger died 4 months after the accident as a result of her injuries. She sustained third-degree burns over 50 percent of her body, as well as inhalation
injuries. In accordance with 49 CFR 830.2, which defines "fatal injury" as any injury that results in death within 30 days of the accident, her injuries were
classified as "serious.”
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1.3 Damage to Airplane

The airplane was destroyed by the impact and postcrash fire. Its estimated value was $5,000,000.
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1.4 Other Damage
The crash site was located on 20 acres of unimproved farmland with trees, adjacent to an open field. There was

environmental damage from airplane fuel and fire-fighting efforts along the wreckage path, and immediately adjacent to
the wreckage.
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1.5 Personnel Information

The captain, age 45, held an airline transport pilot certificate for airplane multiengine land, type rated in the EMB-120,
with commercial privileges for airplane single-engine land. He held a flight instructor certificate with ratings for
airplane, instrument, and multiengine. His most recent Federal Aviation Administration (FAA) first-class medical
certificate was issued on April 3, 1995, with the limitation: "Holder shall wear correcting lenses for near vision while
exercising the privileges of his airman certificate." The captain's overnight bag, found in the wreckage, contained an
empty eyeglasses case.

The captain was employed by ASA in March 1988. Company records indicate that at the time of the accident, he had
accumulated 9,876.13 total hours of flying experience, with 7,374.68 hours in the EMB-120 of which 2,186.94 hours was
pilot in command. His last proficiency check was on March 3, 1995, and his most recent training, on August 7, 1995,
was Line Oriented Flight Training (LOFT).

The first officer,9 age 28, held a commercial pilot certificate with ratings for airplane, single-engine land, airplane
multiengine land, and instrument-airplane. He held a flight instructor certificate with ratings for airplane, multiengine,
and instrument. His most recent FAA first-class medical certificate was issued on June 15, 1995, without limitations.

The first officer was employed by ASA in April 1995. Company records indicate that at the time of the accident, he had
accumulated 1,193 total hours of flying experience, with 363 hours in the EMB-120. He received his ASA first officer
training in April 1995, and completed his initial operating experience on May 4, 1995.

The flight attendant, age 37, was employed by ASA on February 8, 1993. She completed her initial training, which
included emergency procedures training, on February 23, 1993. She had no prior experience as a flight attendant. Her
most recent recurrent training on the EMB-120 was on January 26, 1995.

Activities of the crew in the days before the accident were routine and unremarkable. They appeared to have received
normal rest.
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1.6 Airplane Information
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1.6.1 General

The airplane, N256AS, was an Embraer EMB-120RT "Brasilia," serial number 120122, manufactured and certificated in
Brazil. The airplane was certificated in the United States in accordance with a bilateral airworthiness agreement between
the FAA and the Brazilian certification authorities. The airplane was delivered to ASA on March 3, 1989.

Prior to the day of the accident, the airplane had accumulated 17,151.3 flight hours and 18,171 flight cycles.
Maintenance records indicate that maintenance inspections were accomplished in accordance with ASA's Standard
Practice No. 624, Airplane Maintenance Program, an FAA-approved maintenance plan.

The airplane had been assigned to ASA's Dallas-Fort Worth, Texas, hub until 1 week prior to the accident when it was
transferred to ASA's Atlanta hub in preparation for a "C" check (required at 3,300-hour intervals). The inspection was
scheduled to take place the coming week at the ASA maintenance facility at MCN but the accident intervened. Safety
Board investigators reviewed the airplane records at MCN and found no remarkable discrepancies or minimum
equipment list (MEL) items carried forward in the records.

As part of the ASA maintenance program, a line check10 is required at 75-hour intervals. A line check was
accomplished by employees of ASA's MCN maintenance facility on the night of August 20, 1995, during an overninght
stop. According to ASA maintenance work cards, the line check included a specific visual inspection of the left and right
propellers for any evidence of oil leaks or damage; and none were noted. Maintenance records indicate that a
maintenance daily inspectionll was performed at MCN on August 21, 1995, the date of the accident, by ASA line
mechanics prior to the first flight of the day. Maintenance personnel indicated that a flightcrew walk around inspection
was also accomplished by the first officer prior to departing MCN. Neither of these inspections noted anything
remarkable.
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1.6.2 Weight and Balance

ASA dispatch records indicate that the takeoff weight of N256AS at ATL was 24,237 pounds. The maximum takeoff
weight, as stated in the airplane flight manual (AFM), is 25,353 pounds. The planned landing weight was 22,637
pounds; the AFM maximum landing weight is 24,802. The takeoff percent mean aerodynamic chord (MAC) was 28.65;
the AFM forward and aft center of gravity limits are 21.0 and 42.0 percent MAC respectively. The airplane was within
its prescribed weight and center of gravity limitations at takeoff and at the time of the accident.
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1.6.3 Propeller Design

Hamilton Standard manufactures a family of compaosite propeller blades, including the 14RF (the accident propeller
blade), 14SF, and 6/5500/F, that are intended for use on turbopropeller commuter airplanes. The solid, forged 7075-T73
aluminum alloy spar is the main load-carrying member. The airfoil shape of the blade is formed by glass fiber-filled
epoxy and foam adhesively bonded to the spar (see Figure 2). A conical hole (taper bore) is bored in the center of the
spar from the inboard end to blade station 21,12 for weight reduction and balance weight installation. The taper bore on
the 14RF blade can be one of two different shaped designs: straight taper bore known as the "M" style13 and a
bellmouth shape (known as the "N" style). Also, during very early production, the taper bore was shotpeened.14
However, early in the production run, Hamilton Standard reviewed the production process, deemed shotpeening
unnecessary, and, with FAA approval, it was discontinued. The accident blade was originally an N style blade, but it
was rebalanced on customer request for ASA fleet standardization to the M style and reidentified as an M blade. The
accident blade taper bore was not shotpeened during production.

HAMILTON STANDARD
14RF -9
8200 STA PROPELLER BLADE
UNTWISTED PLANFORM
WITH SECTION THRU
e000 STA SHANK & TAPERBORE
OF THE ALUMINUM SPAR
LEADING EDGE
NICKEL SKEATH
48,00 STA
36.00 STA
" ALUMINUM SPAR
EROSION STRIP 3
DE-ICE HEATER
24,00 STA —
16.60 STA — «—— SEPARATION
TAPER BORE
12.00 5TA —
00.00 STA

Figure 2.--lllustration of a 14RF-9 propeller blade.

The taper bore provides space for a measured amount of lead wool to be inserted for blade balancing. Until April 1994, a
cork was used to retain the lead wool in the taper bore; however, it was later eliminated15 because it was found to be a
source of chlorine (and potential corrosion) in the taper bore, as well as unnecessary to retain the lead wool. The model
14RF, 14SF and 6/5500/F propellers, which vary in length from 10.5 to 13 feet, operate at a maximum of 1,200 to 1,384
rpm. As of July 1996, the 14RF, 14SF and 6/5500/F propeller assemblies were installed on 9 types of commuter aircraft,
operated by 143 operators, on approximately 1,300 aircraft, for an industry total of about 15,000 blades worldwide.

According to information provided to the Safety Board in February, 1995, Hamilton Standard statistical data from field
service experience indicate that blades without shotpeened taper bores are susceptible to earlier corrosion and cracking.
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1.6.4 Airplane and Propeller Desigh Requirements on Released Blades

When the EMB-120 was certificated in the United States, the effect on safe flight of a failed or released propeller blade
was addressed in FAR 25.571(e)(2), "Damage tolerance (discrete source) evaluation,” which, at that time, required that
the airplane be capable of successfully completing a flight during which likely structural damage occurs as a result of a
propeller blade impact. Embraer petitioned the FAA on January 11, 1983, to permit type certification of the EMB-120
without compliance with that requirement. On March 22, 1983, the FAA exempted the EMB-120 from compliance with
FAR 25.571(e)(2) through Grant of Exemption No. 3722, which also contained the statement that, "all practical
precautions must be taken in the design of the airplane taking into account the design features of the propeller and its
control system to reduce the hazard which might arise from failure of a propeller hub or blade."”

In 1990, the (e)(2) requirement was eliminated from FAR 25.571. The FAA noted at the time (in the preamble to this
and other regulatory changes), that service experience had shown compliance to be "impossible,” and that "[a]s a result
of the granting of exemptions for good cause, no manufacturer has, in fact, been required to show compliance with the
current requirement.” At the same time, however, the FAA promulgated FAR 25.905(d), which requires that "design
precautions must be taken to minimize hazards to the airplane from a failed or released blade, including damage to
structure and vital systems due to impact of a failed or released blade, and from the unbalance created by such failure."
(55 Fed. Reg. 29756 at 29772, 29766, July 20, 1990.)

According to Embraer records, after initial certification of the airplane, Embraer evaluated the effects on the wing, the
nacelle, and the empennage from a blade tip loss, a mid-blade loss, and a full blade loss.16 Embraer's analysis indicated
that the nacelle would not withstand the loss of a mid-blade or full blade segment.

After the accident, the FAA indicated that records from the original certification of the 14RF propeller indicate the
Hamilton Standard demonstrated compliance, through testing, with the requirement of FAR 35.15 that the propeller, "not
have design features that experience has shown to be hazardous or unreliable.” The FAA further stated that Hamilton
Standard designed, tested and demonstrated the 14RF-9 propeller blade to meet the FAR 35 requirements and it was
approved as having an unlimited life when maintained in accordance with FAA-accepted Hamilton Standard
maintenance instructions.
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1.6.5 Airworthiness Standards for Engines and Propellers

To comply with the airworthiness requirements, the propeller manufacturer must also consider during design and must
subsequently demonstrate the vibration characteristics of the propeller assembly to ensure that resonant frequencies1?
that can produce critical vibration stresses do not occur within the normal operating range of use. The applicable
regulations are 14 CFR 23.907,18 25.907,19 35.37,20 and 35.39.21 Advisory Circular22 (AC) 20-66 provided the
propeller manufacturer an acceptable means of compliance with the CFRs relating to airplane propeller vibration.

In Chapter Two, Vibration Measurement Program, it is recommended that for multiengine installations:

Propeller diameters to be used are tested in at least two percent or two-inch intervals throughout the diameter range to be
approved and should include the maximum diameter and the minimum diameter, including cutoff repair limit.

AC 20-66 also states:

For installations where the propeller diameter is greater than 13 feet or the engine nacelles are toed in or toed out,
propeller vibration testing include complete flight and ground crosswind tests. Flight tests includes the effects of yaw,
maximum and minimum aircraft gross weight at maximum and minimum airspeeds, flap settings during takeoff and
landings, propeller reversing, and any other condition that would create an aerodynamic excitation of the propellers. On
the ground, the aircraft is headed at different angles to the prevailing wind to determine the effects of crosswind
excitation. Wind velocities typical of conditions to be encountered in service are included.
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1.7 Meteorological Information

The West Georgia Regional Airport (CTJ) at Carrollton, Georgia, is about 4 miles northeast of the crash site. The airport
authority owns and operates an Automated Weather Observing System-3 (AWOS-3). The CTJ AWOS-3, and similar
independent systems at other airports that do not serve air carriers, are not connected through long-line transmission to
the National Weather Service (NWS) or the FAA weather communication networks. The observations are available to
airport users on a dedicated radio frequency. The CTJ AWOS-3 observation just after the accident was reported as
follows:

Type--AWOS-3; time--1301; clouds--800 feet overcast; visibility--10 miles; temperature--76 degrees F; dew point--75
degrees F; wind--150 degrees at 6 knots; altimeter--30.08 inches Hg;

Anniston Airport (ANB), Alabama is about 32 miles west of the crash site. The reported ANB aviation weather
observation just before the accident was as follows:

Type--Record; time--1252; clouds--estimated ceiling 1,500 feet broken; visibility--5 miles; weather--haze; temperature
87 degrees F; dew point--73 degrees F; wind--050 degrees at 5 knots; altimeter--30.02 inches Hg.

The departure airport, ATL, is about 40 miles east of the crash site. The reported ATL aviation weather observation just
before the accident was as follows:

Type--Record special; time--1246; clouds--200 feet scattered measured ceiling 1,600 feet broken 3,400 feet overcast;
visibility--2 miles; weather--light rain fog, temperature 73 degrees F; dew point--73 degrees F; wind--140 degrees at 3
knots; altimeter--30.08 inches Hg; remarks--surface visibility 5 miles.

The CVR transcript at 1250:15 (2 minutes and 30 seconds before impact) contained a captain’s statement that, "“we can
getin on avisual." The FDR altitude at that time was about 3,760 feet. The CVR transcript at 1251:05 (1 minute and 40
seconds before impact) contained a captain's statement, "we can get in on a visual, just give us vectors." The FDR
altitude at that time was about 2,450 feet. The ATC and CVR transcripts indicate that the first officer reported at
1251:33 (1 minute and 12 seconds before impact) "out of nineteen hundred (feet) at this time" and the captain added
"we're below the clouds, tell 'm". The first officer then transmitted, "'K we're uh, VFR at this time, give us a vector to the
airport.”

A helicopter pilot, who arrived at the accident site about 1400, estimated scattered clouds at about 1,500 feet and a
broken ceiling at around 2,500 feet. He estimated the visibility at 3.5 miles in haze.
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1.8 Aids to Navigation

There were no reported or known difficulties with the navigational aids.
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1.9 Communications

There were no reported or known communications equipment difficulties.

At the time of the propeller blade separation, ASE 529 was communicating with an Atlanta Center air traffic controller.
Although the base of the Atlanta Center controller's airspace is 11,000 feet, the center controller continued to direct the
airplane for about 7 minutes after the blade separation. At that point (1250:45), with the airplane at about 4,500 feet in
altitude, changeover to Atlanta approach took place. Recorded radar information at that time indicated that the airplane
was about 7 miles from CTJ. The Atlanta approach controller issued a vector toward the CTJ ILS localizer at 1250:49.
Later the controller provided the localizer frequency; however, neither the AWOS frequency nor the CTJ weather
conditions were provided.

Atlanta approach is responsible for flights inbound or outbound from ATL and all airports within an approximate 40-
mile radius, which includes CTJ. However, the ATL approach control facility's access to the CTJ AWOS weather
information is limited to commercial telephone sources. The Georgia Department of Transportation, which (as the
operator of the airport) would be responsible for the costs of disseminating AWOS information via private
communications networks directly to ATC, determined that the amount of air traffic at CTJ did not justify the cost of
acquiring this service. This is because flightcrews destined for the smaller airports receive their AWQOS weather
information on the airport discrete AWOS frequency.

The closest weather report immediately available to the approach controller was the ATL Airport observation, the flight's
departure point. No controller was assigned to the "assist" position. Although the manager and supervisor were nearby,
they became occupied with coordinating and monitoring activities supporting the flight and did not attempt to retrieve
the CTJ AWOS weather information by telephone. During the 90 seconds that the approach controller was in radio
communication with the flight, the controller issued a vector toward the runway, stated the localizer frequency,
confirmed the flight was in visual conditions, and issued a vector for the visual approach.

FAA ATC procedures23 state, in part,

If you are in communication with an aircraft in distress, handle the emergency and coordinate and direct the
activities of assisting facilities. Transfer this responsibility to another facility only when you feel better handling of
the emergency will result.

Following their declaration of an emergency with Atlanta Center, at 1246:13 the flightcrew indicated their need to land
as soon as possible and requested, "roll the trucks and everything for us." The controller then advised the flightcrew that
CTJ was the closest airport and directed the aircraft to CTJ. However, the request for emergency vehicles was not passed
to the fire department serving CTJ, (the Carroll County Fire Department) or to the Atlanta approach controller.
Following the accident, Atlanta approach did call the Carroll County Sheriff's Office and was informed that a private
citizen had already reported the airplane crash near CTJ.
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1.10 Airport Information

CTJ has one asphalt surface runway, 5,001 feet by 100 feet, oriented 340/160 degrees, and the field elevation is 1,160
feet. There are two instrument approaches, an instrument landing system (ILS) localizer only (LOC) RWY 34 and a
nondirectional beacon (NDB) RWY 34. Atlanta approach control is the feeder ATC agency on sector frequency 121.0
megahertz (MHz). Weather at the airport is available directly through an AWQOS-3 reporting system on 118.175 MHz.
The airplane crashed about 4 miles from the airport.
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1.11 Flight Recorders

The airplane was equipped with an operating cockpit voice recorder (CVR) and flight data recorder (FDR). They were
recovered from their installed positions in the aft portion of the airframe and appeared in good condition with only minor
sooting on the cases. The CVR was a Fairchild Model A100A, S/N 57597. The recording was good and showed no
evidence of loss of quality as a result of the crash.

The FDR was a Fairchild Digital Model F-800, S/N 04856, with 28 parameters of data. The recording was of good
quality; however, the parameter for rudder pedal position indicated only small changes that did not approach normal
travel. Postaccident investigation of the airframe wreckage revealed that the rudder pedal potentiometer coupler was not
securely connected to the shaft of the rudder pedal potentiometer.

ASA maintenance records indicate that the rudder pedal potentiometer was installed on the accident airplane in
November 1990. The most recent calibration check was performed in June 1994. At that time, no discrepancies were
noted during a 3-point calibration check (neutral, full left, and full right). On June 27, 1996, the Safety Board issued two
safety recommendations to address this issue (see Section 1.18.1).
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1.12 Wreckage and Impact Information

The main wreckage area consisted of the cockpit, fuselage, right wing and engine, and the empennage. Portions of two
of the right engine's propeller blades remained attached to the propeller hub and engine. The remaining two blades of the
right engine propeller assembly were located nearby. An area of the grass leading up to and surrounding the main
wreckage was burned out to a radius of about 30 feet.

The airplane came to rest at the northwest end of an 850 foot wreckage trail that was aligned on a heading of about 330
degrees magnetic. Numerous trees were sheared off prior to ground contact, consistent with a descent angle of about 20
degrees, and an increasing left-wing-down attitude of 15 to 40 degrees. Impact with the trees extended for about 360
feet, and, following the last tree impact, a debris path continued for 490 feet through an open field on slightly upsloping
terrain to the main wreckage.

Prominent ground scars were observed at the beginning of the debris field (about 40 feet from the last tree impact) that
were consistent with the dimensional measurement of the left wing to the fuselage. The first scars contained several
pieces of the left wing. Ground scars were consistent with separation of the left wing at its root. Debris from the
airplane was scattered along the wreckage path in the field. The left engine's propeller and reduction gear box (RGB)
assembly were located approximately 160 feet past the tree line. The propeller hub and blade assembly contained three
complete propeller blades with the inboard piece of a fourth blade protruding about 1 foot from the hub.

The Safety Board's Airplane Performance Group used its WINDFALL computer program to calculate the trajectory of
the missing blade piece. The group devised a search area and alerted the local residents and authorities about the missing
piece. Three weeks after the accident, the outboard piece of the blade was discovered by a farmer. It had been well
hidden in some tall grass within about 100 yards of the primary search area.

The fractured blade sections were sent to the Safety Board's Materials Laboratory for detailed examination (see Section
1.16.1 for details).
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1.12.1 Fuselage

The aft portion of the fuselage had separated from the forward portion in two places, near the trailing edge of the wing
and also just behind the cockpit. The forward fuselage section (including the cockpit) was upright. The aft portion of the
fuselage was resting on the right side and was supported by the right horizontal stabilizer. The vertical stabilizer was
intact and essentially undamaged. Most of the passenger cabin that was not resting on the ground was destroyed by fire.

The right side of the forward fuselage from the radome rearward to the cockpit had very little damage. The left side of
the forward fuselage below the cockpit window from the radome to just forward of the passenger/crew entry door was
crushed in, aft, and up to the left side of the nose landing gear wheel well. Inward deformation was less severe near the
aft portion of the crushed area. The external fuselage skin forward of the passenger/crew entry door was undamaged by
fire except for an area of sooting aft and above the captain's side window.

Fire had destroyed the left side of the fuselage aft of the passenger/crew entry door. The fire damage extended to just
forward of the cargo door and the entire right side of the fuselage from the leading edge of the wing to two seat rows
forward of the cargo section. The upper portion of the right fuselage forward of the leading edge of the wing to the
cockpit had also been destroyed by fire.
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1.12.2 Wings

The major portion of the left wing, with the nacelle and engine partially attached, came to rest along the wreckage path
about 125 feet in front of the cockpit. The inboard portion of the left wing leading edge, from the fuselage to the left
engine nacelle, was intact. The leading edge outboard of the left engine nacelle was recovered from the debris field but
was broken into several pieces. There were no cuts or gouges in the leading edge. The inboard and nacelle flaps and the
inboard flap track for the outboard flap were attached. Damage to the flap tracks was consistent with the flaps being in

the retracted position.

The entire right wing remained intact and attached to the fuselage. The inboard section of wing between the engine and
the fuselage was destroyed by fire. There was no fire damage to the wing outboard of the engine. All flap segments
appeared to be in the retracted position.
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1.12.3 No. 1 (Left) Engine Nacelle

The outboard member of the front frame of the No. 1 left engine nacelle was deformed aft approximately 90 degrees and
was twisted outboard slightly. There was also a semicircular flattened area in the middle of the outboard member of the
front frame. The axis of the flattened area was oriented upward approximately 20 degrees from the horizontal. The
forward inboard engine mount bolt had sheared in an upward and slightly outboard direction. The corresponding metal
surface area of the attachment fitting was smeared in the same direction.

The engine air inlet fairing and the forward portion of the forward cowling remained attached to the propeller/RGB
assembly, but they were deformed outboard. Both steel tubes connected to the forward and aft engine mounts were
found separated from the terminal ends. The inboard tube was bent slightly; the outboard tube was not